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THS ISSUE... 
Better late than never! You were probably 
wondering what happened to the SUMMER MEGA 
ISSUE as well as the regular September issue. The 
newsletter didn't come out due to the lack of 
submissions of original material. We had a couple 
of articles from members but not enough for a 
full issue. This issue is still light on original 
material but Pve filled it out with items from the 
"reprint" file as well as other items scrounged 
from here and there. As Pve said before, I’m not a 
magician so can’t make stuff for the newsletter 
out of thin air. With that C | want to make it 
clear that 1 can only put out an issue of the 
newsletter if you give me stuff to share with the 
other members. So if the newsletter doesn’t 
appear in your mailbox it was because no one had 
anuthing to share. 
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LIBRARIAN WANTED: Bill Rutter has advised that he 
will not be able to continue as the club 2068 
librarian after January. Anyone interested іл 
looking after this library please let Gerd know. It 
has been mentioned that as we have a disk 
system for the 1000 library it is only logical that 
we get one for the 2068 library as well. Let’s talk 
about this suggestion at the next meeting. As a 
very pleased owner of а Larken system ! 
recommened this system highly. It appears to be 
the standard DD sustem in use. Of course, the 
2068 librarian would need to keep this sustem at 
his home. 
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ELECTION TIME: Just a reminder, the club Annua! 
Elections are coming up during the October 
meeting. Refreshments will be served - we'll get 
some sandwiches, coffee, etc, in. It looks like all 
the serving members will be standing for 
re-election. Anyone not attending the meeting is 
automatically nominated for a position. 

„өөө ө өбө өе аө еен е ө ат таннан е итенә» 

BITS & PIECES... 
„чои might remember Glenn told us he could lay 
his hands on used, uncased, RGB monitors at $75 
each. | can report these monitors work beautifully 
and can be connected directly to the QL, requireing 
only the addition of a new connector plug, or a 
2068 equipped with an RGB board. With a little 
tweaking of the picture size the results are 
perfect. The one | picked up had no sign of screen 
burn as some surely will have at that price. 
«My  QLVision monitor is пом seeing duty 
connected to my 2068. If you’re as sick of the 
screen ’crawl’ on your 2068 as | was then RGB is 
for you. | had Dan Elliot whip me up Tim 
Stoddard's RGB board from Time Designs magazine 
last summer issue. The colour of a 2068 on an 
RGB monitor is superb!! | always said that colour 
monitors were a waste of money but after seeing 
this l'm never going back to green screen or even 
composite colour. If you're interested in any of 
Dan's work see his notice printed within. 
..the word is that RMG Enterprises is in the final 
stages of securing the production and distribution 
rights to all of the house software titles from 

Zebra Systems. 
«NASA, the space people, have a BBS set up 
especially for educators. The system has main 
memory of 14 meg and disk memory of 700+ meg 
and can answer 8 callers simultaneously at 300, 
1200, or 2400 baud. The article describing all the 
features is 4 pages long so let’s just say it offers 
everything you might want in the way of info about 
past, present, and future space exploration. All the 
files can be down-loaded via direct disk capture or 
XMODEM transfer. Call 205-895-0028 and use 
8/none/1. To 109-оп the first time enter the 
Username NEWUSER and the password NEWUSER. 
After uou answer a few first-time ime ere questi 
you wilt be asked to assign Y a person 
USERNAME and PASSWORD tor gie use. Опе 
more thing - IT'S FREE" Just pay the long-distance 
charges. 
..we've received a сору of "The Unofficial Master 
Guide To The LARKEN ZX81/TS1000 DISK SYSTEM" 
bu Bill Harmer of Ottawa for the club libraru. Bill 
authors, on a semi-periodical basis, a number of 
very readible bulletins full of items of goings-on in 
the world of Timex and Sinclair as well as articles 
on other interesting computer stuff past, present, 
and future. 
{һе Pacific Coast Computer Fair Association 
advises the 1989 Pacific Coast Computer Fair will 
take place on October 21 again at the McPherson 
Centre in Burnaby. I’m sure we'll organise a User 
Group table as in past uears. This uear there will 
also be a speakers session with speakers from the 
likes of APPLE, XEROX, and MICROSOFT. 
while at the CATS fest in Washington | was 
chatting with Jack Dohany and, knowing Jack's 
preoccupation with the search for the perfect word 
processing program for the 2068, mentioned to him 
my very favourable thoughts on the Spectrum 
program ‘’Wordmaster’ which I've mentioned and 
demoed here before (and am using to create this 
text). | supplied Jack with a review copy when | got 
back. Recently Jack both called and wrote to me 
thanking me for introducing him to "Wordmaster' as 
he thinks it is one of the best programs to ever 
be written for our machines. After upgrading 
MScript as far as it would go, Jack was planning 
to write his own WP program incorporating all the 
features he felt necessary in a word processor but 
after looking over Wordmaster he has shelved that 
project. He says "why should | spend two or three 
years writing something that essentially already 

exists?". Jack has written a lengthy article for 
Time Designs about Wordmaster and is presently 
negotiating a contract with the authors to 
distribute Wordmaster in North America. 
..the rumour is the U.S. gov’t is upset with the Far 
East manufacturers of 5 1/4 inch floppies and is 
considering imposing a duty to combat what they 
see as "dumping" by the manufacturers. Remember 
what happened to the price of RAM chips when the 
U.S. gov't imposed a quota for the same reason? 
..if you subscribe to National Geographic Magazine, 
look at page 707 of the June/89 issue. Does the 
name of the computer in the picture seem 
familiar? 
.it is reported in the British computer press that 
QL microdrive cartridges will not be produced after 
the end of the year and maybe a lot earlier if the 
German tape manufacturer stops suppluing tape. 
..the August issue of the Sinclair Milwaukee Users 
Group newsletter announced that SMUG intends to 
host a Midwest TS Fest on the lst, 2nd, & 3rd of 
June, 1990! More details will be announced but the 



venue is almost finalized with the room rate to be 

$45 a night per room with each room sleeping up 

to 4 persons. 

the Chicago Area T/S Users newsletter reports 

that a member has successfully adapted a 751016 

rampak to function on a TS2068 being mapped into 

banks 5 & 6. Hope we hear more about this 

"re-cucling" of old TS stuff. 
à 
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NEW MEMBERS: 

Bob Barnett, Fort Myers, Florida 
Bob Verge, Vancouver, B.C. 
Ron Cavin Il, Columbus, Ohio 
Alvin Albrecht, Calgary, Alberta 
Don Zarling, Fifield, Wisconson 

RENEWING MEMBERS: 

Hilda McKinnon, John Sampson, Doug Jefferu, 
Tim Woods, Ike Walker, Jon Kaczor, Charles Byler, 
Kenton Garrett, Mel Richardson, lan Robertson, 
Seward Warner 

MEMBERSHIP: 65 members including 17 up for 
renewal 

ГТ Т Т лл ‚ы 

..meeting date! 
remember - don't have supper 
as there'll be some food laid on 
for the meeting! 

"How | Got му Ramdisk Ram Chips" 
or 

"Do You Wanna Make A Deal?" 

When | picked up my RGB monitor from Glenn | 
also picked up one for VSUGer Dan on the Island. 
When considering how best to pack this quite 
fragile item ! thought of the ‘Flashpak’ stores and 
their method of foaming an item in place. With 
phat in mind 1 bought а сап of expanding insulation 
oam from Lumberland and proceeded to make a 
bed o' foam for the monitor. It quickly became very 
evident that you don't get much foam for 10 bucks 
these days. | calculated less than half a cubic FOOT 
of foam. Feeling somewhat ripped-off | made my 
displeasure very plain to the manufacturer. After 
being told theu would make it up to me, | received 
a notice in my door from a cartage company 
regarding a shipment coming for me. They would 
bring it staight over if | would just call. Dropped at 
my door were FOUR CASES of the stuff. At 10 
bucks a can times 12 cans a case times 4 cases - 
that's $480 worth of cans of foam! Having 

absolutely no need for this much of the stuff | 
asked around and was able to sell 40 cans of it 
for $4.50 a can to a hardware store chain.That's 
$180 bucks! Now for the RAM chip part of the 
story. l'd asked about the price of 32K chips some 
months ago and was told the local price was 
$27-$32 each. | asked around again now and found 
the price now to be $42-$60 EACH! And 1 wanted 
6! 1 called Larry Kenny and asked if he had а 
source for these chips and he put me on to Curtis 
Ibarra in San Diego. Curtis said he'd stocked up 
when prices were lower and would let me have 6 
for $20US each which is $120US times 12 
exchange making a total of $144 which left me 
with 36 bucks from mu wheeling and dealing. 
SUUs44909049494€90494€69€9595558865464509909*T99484***9** 



MESSAGE FROM YOUR PRESIDENT 

Another year has gone by since the last 

one, wherefore it is time to announce 

the: 

1989 ANNUAL GENERAL MEETING 

to be held on October 13, 1989. 

AGENDA 

Call to Order 

President's Report 
Vice President's Report 
Treasurer's Report 
ELECTIONS OF OFFICERS 

Editor's Report 
Hardware SIG Report 

Librarians' Reports 
Other Business 

The election date was set by the 

membership during our April 14 meeting 

this year. The following is a reprint 
of my comments on the election as 

published in your Mar/Apr'89 ZX-APPEAL: 

"On this occasion I would like to 
paraphrase a well known quotation from 

the Inaugural Speech of the late U.S. 

President, John F. Kennedy: 'Do not ask 
what your club can do for you - ask 
what you can do for your club !' Please 
take it to heart, participate in the 

next A.G.M. and consider holding office 

(it's only for a year, i.e. my job is 
up for grabs). Since due to Rod's 
thrifty management our kitty is in such 
a good shape, I suggest that people who 
hold club office be exempt from dues 
for the term of their office as an 
added incentive. Without more active 
Participation I fear our club is in 
danger of dwindling into oblivion." 

See you at the meeting, 

Gerd Breunung 

ЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖ 

MINUTES: 9 JUNE '89 
The minutes this month brought to you by 

your 'Stand-In' Scribe, Ye Olde Regular 
Scribe being absent, so please don't flame me 

if it's not up/down to the usual standard. This 
was the last meeting before the summer 

break and opened with lots of discussion of 
various projects, past, present and future. 

After everyone eventually quieted down, 
Gerd gave his President's report. This 
included an interesting discussion by Gerd of 
his recent work at work with AutoCAD on his 
work AT. He told how his fellow workers 

carried out some sort of strange ritual (was 

his drafting board sent to a museum?). I saw 
this AutoCAD program recently and was very 
impressed. 

Vice-President / Stand-in Scribe, gave the 

V/P's report, and we talked about the 

possibilities of those Nielsen ratings cameras 
that watch you watching it.(The T.V. that is ). 
Shades of Big Brother. 

Then Rod, wearing his Treasurers' hat, 
reported that we have 1200 loonies in the 
Credit Union. Rod, then as Editor, discussed 
Vince's excellent work in upgrading the 
ZX81/TS1000. Vince reported there will be a 
further advancement to his existing revision. 

No 2068 articles this month - more stuff 
needed for the newsletteri! Regarding the 

newsletter, the very improbable happened 
for the second month running with the short 

delivery time of the above via Canada Post 111 
Rod's complaints must be finally paying off. 

Marcio Vieira wants to know if anyone has 
seen advertisements for a two machine 
master/slave TS1000 system, where one 
machine is in compute mode while the other 
is in permanent display mode giving fast 
flicker-free graphics. Anyone who knows 

anything please give Rod or Marcio a call. 

We then entered into the main part of the 
meeting, where Rod gave a slide presentation 
of his and Gerd's recent visit to the CATS 'FEST 

in Washington D.C. This. included very 
interesting pictures in the Smithsonian and 
around the Capital itself. Rod and Gerd both 
agreed they had a great time and CATS group 
members were very hospitable. And with 
that, as the Scribe would say, the meeting 

dissolved into disorder and merriment. 

Hope you all had a very good summer. 
Glenn (Official Stand-In Scribe). 

SEPT MINUTES: were not taken as the 
meeting was informal but it is reported 
that the 10 bods who showed up had a 
good time with much spirited discussion 



SCIENCE OF CHAOS 

Al Albrecht 

Nove put cn an 

interesting show about 

the Science of Chaos a 

month ago and a scientist 
used one experiment that 

stuck in my тіпа to SCIENCE 

explain that chaos was GEM PERPE 
not chaos at all but ° Bé pian 
“ordered” chaos. I -i84,127 

thought what he was E S EI 
saying was blasphemous so 55 8 

I made the computer do 35 
48 

the same experiment. 45 
Неге 15 а brief R g$; 

explanation of the "з. 
experiment along with а ze To 75 

short listing for the 55 (ggc"5") 
2068. P bê (g$-"5") 
они 65 M LET x=- 
A s ; (g&- usu (9$="6 
Three points labelled A-C ая 

‚ were plotted оп а sheet ra 
of paper to form a ae РЕТ 
triangle. Another point 85 (<3)4(1287 

at random was chosen оп "ires HNG 
the paper (Cit did not 3 OR rol 

have to be inside the GR rott=4 
triangle) А Then, a die ET u-zFH m 

was rolled. Я roll of i 
or. е. corresponded to 
vertex A, 3 ог 4 meant see the results of this program on page 9. 

vertex B, and 5 or 6 bU лл К КК КЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖ 
elimination was vertex C. 

The experimenter then 
plotted a point on the 
paper that _ was the 
midpoint of the vertex 
chosen by the die roll 

T 

and the last point 

piotted. What was 
expected if the 
experiment persisted was 

а whole mess of dots all 

over the place. And 
that’s what should have 
happened. 

BET 
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= | 

x 
Hi 

С Mere 
ЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖ 



Applying the ZX-Hscembler 

bu U. ise 

Programming in machine language on the 
ТХӨё1/Т51@@@ is not as difficuit as it 
seems if uou have the right tosis. A kit 
should include a  hex^dec calculator, A 
program known a5 af assembler and а 
reference manual for Z838 machine code. 

In general when uou are programming in 
BASIC, you are dealing with the decimal 
number system. This if what we use for 
counting. It is based on powers GF tens 
using digits @ to 9. But in machine 
language, the hexadecimal system is used. 
This sustem represents how data is stored 
in а computer. It if based on powers of 15 
and it contains digits from @ to 3 and 
then В to Р, The tricky part comes in 
switching between machine language and 
BASIC much like miles per hour and 
kilometers per hour. The quantites are the 
same from different perspectives but if 
the conversion is inaccurate then the 
result is inaccurate. 

There are various methods for converting 
decimal numbers to hexadecimal, but 
nothing works better than a calculator 
that can do the conversion. One that can 
also convert to the binary system іс even 
better. Reguardiess OF which numbering 
zustem you are using, the data ends up as 
а binary pattern in the computer. 

Programming in machine language means 
talking directiy to the "brain" in the 
computer which in this case is the Z38 
CPU. This chip recognizes certain binary 
Patterns as instructions which it will 
execute. When they are arranged in a 
certain sequence in memory, the БРИ can be 
directed to perform specific tasks. 

You mau have seen articles that have set 
up a machine language program bu poking 
the hex code or decimal code into a БЕН 
Statement. iThe REM statement is used ta 
reserve space to store the code.} This 
would be а hard way to learn procraming. 
There are just too mang instruction codes 
to remember, Since these instructions have 
names, what if we had a program in i 
we could just 1151 the names of the 
instructions we wanted to use and it un 
"assemble" which codes to put in a 
statements. And calculate the hex. 
conversions and address locations. This is 
@xactiy what an Assembler does. One of mu 
favorites is the "ZX-nssembler" or as it 
is also refer to as the “Artic As H 
It will be used to generate 

But before you can begin pr 
чоц need to know whet inst 

я good reference lable. 

“Mastering Machine Code on your  FZXSl" 
Toni Baker. (This book Was later re 
With the titie change from ` á - 

ime hint which I found veru useful. sas 
to make a list of every insruction which I 
felt І would use, inte its group and 
Sub-group so that I would know exactiu 
What Was available, Unlike BASIC where uou 
have almost unlimited Variables to uy 
machine code restricts cert. 
instructions to certain registers. 
Five Main instruction groups are the 
transfer, arithmetic, logical, branch 
1/0 {ата control}. The sub-groups are the 
use of the registers iti th gach 
instruction. 

The secret to machine ‘language 
programming is “subroutines. They are 
Small “building blocks" written to perform 
Specific chores. In this word processor 
Program which produced this articie for 
example, one subroutine would print to the 
screen, another would scan the keuboard 
and another would organize the data. Put 
them all together and uou have а useful 
program. 

Subroutines also use up less memoru ата 
make programming faster. Just like in 
BASIC where you have BOSS and RETURN, 
Similar instructions exist in machine 
language to allow you to reuse routines in 
different parts GF а program — without 
having to duplicate the code. Once 
subroutine has proven itself to work, А 
сап be used to develope other programs. 
And options can easily be changed just by 
Changing the routines. 

This is the whole theme behind this 
continuing article. Subroutines and 
programming techniques will be develope to 
Put in our "recipe box". I should also 
mention that both the Rssembier and the 
"Mastering Machine Code“ book are 
available from the club library. With that 
in mind, let's begin. 

One of the simplest ROM routines we can 
use, is one that prints a Character to the 
screen. Гоар the character's hex code in 
register A. Issue the RST 18 instruction 
and the character will be printed to the 
first available spot. We are going to 
expand this routine so that it will 
automaticaliu accept hole lines oF 
Characters, Some simple procnamm i no 
techniques will be used, pointer, loop and 
Parameter passing. 

would then 
one bu one 



lace in memory + 

3 
et 

i den PPP qe 

The routine will rum 
until ali the charact 
By the ROM routine. 
set up th 
сап be CALLed in to; 
known a5 Parameter 

Remember back in the Фағіч daus of 
school when the teacher would write some 
letters on the blackboard. She ior H 
would then get the students to recite them 
one bu one bu pointing to a letter with а 
pointer. This is exactly hou this new 
routine will work. First we set aside а 
place in to store some characters. 
Я register pair will be used as a pointer. 
The routine will run in a Continuous loop 
until all the characters have been printed 
bu the ROM routine. Hc probablu have to 
set up the environment before the routine 
can be СЯ ға in to do its job. This 
knoun as parameter passing. 

VP y 

The Assembler has a lot of nice options 
to make the programming fasier ат 
understandable. Let‘s take a look at the 
program listing. The names on the left are 
called labels. Trey can be 
variables to make the listing easier 
follows or they can be used to identi? 
purpose Gf the instructions in the 
column. Semiccions allow comments to 
Placed without affecting the program. 

ood 
чта 

codes сап be manually inserted 
Characters found inside of quotes 
automaticallu converted inta their 
Code as you see in the section marks 
WORDS. Notice that the assembled HEX codes 
for the procram has not been included with 
the listing. That is an area for the 
assembler to worru about, not us. 

PRHT is the subroutine which does all 
the work. There is a БОХ Called a header 
at the beginning explaining What this 
routine does and how to use it. it 
explains that it will only print the 
pormal character set, not the expanded 
keuuord set. The expanded set will cause 
the routine to crash. But before this 
routine can be Chilled in for use, 
register must point to the memory 
containing the first character 
printed. In addition, if this 
encounters 76 HEX in its data, 
move the printing position 
beginning GF the next line on the 
{This if a feature of the Ri 
routine.) And if 
Hill be signaled 
Characters have been 
Hanning that both ti i 
Will be altered. If diffe 
are using the same registers 
they must be protected from 
if the contents are impertant 

Usually there is also an explanation on 
hich instruction ta use to access 
routine. But since all of биг 
Hild be accessed with The nii 
instructions and exited with the REFES, 
i decided tn leave this bit ӨР information 
cut. 

Let take a іоск of what БРЕНТ does. 
contents pointed to bu HL is  icabed 
the A register. He then ComPare to sec 
this character is the end marker. If t 
is, we exit the routine with the RETurn if 
Zero instruction. IF it is t, ые 
continue on and print the character with 
the RON routine. He then move the point 
to the next character with the INtreme 
HL instruction and then “jump back to th 
beginning for the next Charact 
completing the iscop. 

i ee 
n " 

The program begins at the START where we 
set up the parameters. The Loab Command 
“poves. the HL pointer to the memory 
location, WORDS which contains the letters 
And the special control characters. Then 
we CALL on oun subroutine and finaiiy we 
exit the program back to BASIC with the’ 
RETurn instruction. Isn't that simple. 

1D es вс ea 
Bo 

iE вс га BC 

TINE WILL PRINT; 
OF UNEXPANDED ; 
THE SCREEN. 
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Microdrive | 
spotting . 
Sinclair must have sold millions 
of microdrive cartridges 10 
Spectrum, QL and One Per Desk 
users in the last five years. The 
design has changed several times, 
and new cartridges are substan» 
tially more reliable than the origis 
nal ones. Every cartridge is date- 
stamped when it is made, yet few 
users know how to tell the age of 
a tape. : А ; Fi 1 

If you pull the cartridge out of | 
the box you should see four digits 
embossed in the plastic near the 
cushion that holds the tape 
against the drive head. The code: 
is very simple, once you know it 
- the numbers tell you the day 
and year when the cartridge was 
manufactured Бу“ Ablex іп 
Telford. 

The first three digits are the 
number of days since the begin- 
ning of the year, and the last digit 
is the year from 1980. In other 
words, a tape manufactured on 
lst February 1988 would be 
marked *0328', as January has 31 
days. If you can't read the 
number, try turning it the other 
way up — Ablex is not consistent. 

The main events in the history 
of the microdrive cartridge were 
design changes in  mid-1984, 
1985 and 1987. In 1984 Sinclair 
changed the plastic moulding so 
that any excess plastic on the 
moulding ended up outside the 
cartridge, rather than inside,. in 
the cramped company of 20 feet 
of narrow continuously-looped 
tape. 

Plastic mouldings usually 
have a smooth side and a rough 
side — where the plastic was orig- 
inally injected. Up until then, 

8 Sinclair had injection-moulded 

computers and calculators, which 
must look smooth on the outside 
but can have any amount of cack 
on the inside. But microdrive car- 
tridges contain moving parts, so 
they need to be smooth on the 
inside! . 

Cartridges made from the 
middle of 1984 onwards sound 
and work better; you can tell later 
ones at a glance from the text 
RGD. DESIGN APP. embossed 
near the number. Older tapes 
don't have this message — at 
least, they definitely don't have it 
on the outside! 
A year later the moulding was 

changed again. The part of the 
cartridge that covers the tape at 
the top left side was affected, 
near to the roller wheel clearly 
visible inside the cartridge. The 
new moulding meets the tape at a 
diagonal, rather than at right- 
angles. This reduces the risk of 
creasing while inserting the car- 
tridge, but may cause loops to 
form when the cartridge is taken 
out of the drive. 

In 1987 ICL persuaded Ablex 
to beef up the spring behind the 
tape cushion. Later tapes have a 
much wider copper spring hold- 
ing the tape against the drive 
head, which makes them more 
reliable. It was not uncommon 

for the original spindly springs to 
fall out or snap off. 

The length of tape inside each 
cartridge is said to have changed 
from time to time, although we 
have not been able to confirm 
this. In theory you can compare 
the length of tape in several car- 
tridges by formatting them all in 
the same drive. The more sectors 
you get, the longer the tape — but 
this assumes that all tapes run at 
the same speed, and in practice 
that does not seem to be true. 

Drive motor speeds vary 
widely, so it's pointless compar- 
ing capacities between different 

drives unless you've matched 
their speeds. The method is 
explained below — but don't try it 
if you're ham-fisted. 

Souped-up microdrives 
You can adjust the speed of a 
microdrive just like a cassette 
recorder. Dismantle the QL and 
tip the drive up after undoing the 
single screw under the drive and 
two screws on the top of the 
drive, at the bottom left and near 
the top right corner. Do not 
loosen the two screws nearest the 
rubber drive pulley. 

Adjust the speed by pushing a 
sharp, flat-bladed screwdriver — 
no more than 2mm wide, at least 
10mm long — through the rubber 
seal under the metal-cased drive 
motor. You should find a regula- 
tor screw; half a turn anti-clock- 
wise is enough to change the 
speed from that which gives 200 
sectors on a typical cartridge, to 
230. | 

If the QL says ‘format failed’ 
on a previously-tested tape, the 
motor speed is probably too high, 
so that less than 200 sectors were 
found. It makes sense to set both 
your drives to the same speed — a 
formatted capacity of 216-220 
sectors should ensure reasonable 
compatibility with old and com- 
mercial copies. 

We haven't tried this оп 
Spectrum or ICL One Per Desk 
drives, but the same tweak should 
work. The mechanisms are virtu- 
ally identical, apart from the 
rubber roller that moves the tape, 
which will do its own thing 
regardless of the tape speed. 
We'd be interested to hear from 
readers who have adjusted their 
drives, but we advise you to 
leave well alone unless you're 
sure you can put things back the 
way you found them if you get 
into trouble. 

This is not an exercise for the 
faint-hearted — remember that the 
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higher the capacity, the slower 
the access time and the greater 
the density of recorded data. 
Microdrives are quite tolerant of 
speed changes when reading, but 
there's no point adjusting the 
speed of your drives if you then 
find it difficult to read tapes for- 
matted at the old speed. Don't 
Say you weren't warned! 

> КЕМ Draw 

8 DRAN 
jB DRAN 

3 DRAU 

be REM Draw char 
FOR x-i88 TO 
FOR y=98 та 
LET z-IHT 
@+13} 

t 

e 4 4 rr gs ia ae 

PLOT сх+х 
BRAH -1ай 
HEXT x 
FOR y= 
PLOT cx-y 
DRAH 118, 
NEXT y 
RETURH 
REM Bar 
REH Draw fa 
FOR n-8 TO = 
PLOT cx4x-u, 
DRAN dxi,dui 
NEXT n 

dra 

FOR n-8 Tors 
PLOT cx4x-u.cusx;24u. 
.DRRU -ахр,ачг 
NEXT n 
INUERSE &8 
REM Draw side of bar 
PLOT cCx4X-y,cCu4x/B4u 7 
DRAW -dx2Z,duz 
DRAN й,т 
BRAU dx2,-duz 
DRAW @,-z 
REM Erase top of bar 
INVERSE 1 
FOR n-8 TO dx2-1 
PLOT cx FR-U-T , CUGEGEIX 

DRAH dxi,dui 
NEXT n 
INVERSE & 

n 

PLOT cx+x 

DRAW ахі 
-dx 

-dx 
dxz 

RETURN 
SAVE 

"ED 
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BLACK SCKEEN/MHITE LETIERS OK YOUR 151000/7181 
by STEVE BERG —— 

SUNE TIME АБО DENNING LANGSTUK САМЕ TG SEVERAL OF BUR USER 

GROUP MEETINGS HERE IN J&CKSOKVILLE. HE WAS А TS1000 PIEHARD. (1 
GUESS HE SIILL 15) AND WAS QUITE FAMILIAR WITH MACHINE CODE 

PROGRAMING ON THE 1X81/TS1000. | 
Al ORE GF THOSE MEETINGS HE HANDED ME THIS MEAT LITTLE PROGRAM 
THAT GIVES YOU А BLACK SCREEN WITH WHITE LETTERS. DEPENDING QN 
HOW YUU SET IT UP, IT COULD BE CALLED ASA SUBROUTINE OK JUST 
BUILT INTO. YOUR PRÜGKAMS TU ALWAYS GIVE YOU A BLACK SCREEN.. 
A REM STATEMENT 20 CHARACTERS LONG WOULD HOLD THIS NICELY. 
AFTER YOU GET THIS LOADED IN THE NANNER OF ‘YOUR CHOICE А RAND 
USER 16514 SHOULD DO THE TRICK’. THANKS DENNING WHERE EVER YOU 
ARE. : 

HERE ARE IHE 20 POKES : e 
ADDRESS: DECIMAL NUMBER 8 

` 514 6 ^T 
16515 24 Е 
16516 42 y 
16517 12 а" e 
16518 64 S e 
16519 35 e 
16520 126 S со 
16521 254 AN 
16522 118 Qu 
16523 40 ў c 
16524 5 AS VIO 
16525 238 А 
16526 128 & x 
16527 119 S 
16528 24 5 
16529 245 © $ 
16530 5 SY 
16531 32 у + 
16532 242 E$ 
16533 201 ` 

Control Data Canada : 

2 at Hewlett-Packard 

Crowntek Bus. Ctrs. 

STM Systems 

Source: Evans Research Corp. 

This development in Laptops 
should scare the pants off the 
.Z88 dealers. 

Lightweight 
laptops make 
hefty boasts 

BY JAMES DALY 
and RICHARD PASTORE 

CW STAFF 

SUNNYVALE, Calif. — The in- 
credible shrinking computer 
reached a new level of diminu- 
tiveness last week with the 
debut of two MS-DOS portable 
computers, each weighing in 
at about one pound and promis- 
ing extended operating time 
powered by standard AA-size 
batteries. 

Atari Corp. and start-up 
Poqet Computer Corp. both laid 
claim to the featherweight title 
by introducing handheld comput- 
ers that are roughly the size of a 
videocassette and use less power 
than a twinkling Christmas-tree 
light. 

Poget chimed in at the high 
end of the new market with a 
$1,995 system running MS- 
DOS 3.3. Lotus Development 
Corp., Wordperfect Corp. and 
other heavyweight software de- 
velopers have pledged to make 
their leading applications avail- 
able on read-only memory solid- 
state devices the size of a credit 
card. 

The company said deliveries 
of the Poget PC will begin in the 
fourth quarter and conceded that 
it has built only 80 of the 



devices so far. 
Atari wrapped itself in the 

low-price mantle of $399 for a 
128K-byte random-access mem- . 
ory base model expandable to 
640K bytes; immediate ship- 
ments have begun, the firm said. 

Although there are few such 
machines available now, "You're 
going to see alot more," predict- 
ed Kimball Brown, an analyst at 
Prudential-Bache ^ Securities, 
Inc. in New York. "There is a 
really good market for these ma- 
chines." Users are not satisfied 
with just data collectors or units 
capable only of manipulating files 
downloaded írom full-function 
machines, Brown said. 

The Poget uses а mere 50 
milliwatts of power. The secret 
is that the machine has no mov- 
ing parts. Rotating magnetic 
drives have been replaced by the 
solid-state integrated circuit 
memory cards. Although the 
power from two batteries shuts 
off between keystrokes — pro- 
viding an operational life of up to 
100 hours — the portable offers 
an access time of 100 nsec. At 
the heart of the machine is a 7- 
MHz Intel Corp. 80C88 chip. 

“It sets a new standard for 
IBM-compatible computing. 
There's nothing quite like it on 
the market," said Bill Lempesis, 
an analyst at San Jose, Calif- 
based Dataquest, Inc. Lempesis 
said the only thing that may in- 
hibit early sales of the Роде PC 
is its relatively high price. Entry- 
levellaptops can be had for as lit- 

tleas $600. 

Both companies offer stan- 
dard QWERTY keyboards; Po- 
qet's system provides 77 keys, 
and Atari's offers 63. 

Atari's Portfolio, which also 
powers off between keystrokes, 
is powered by three AA-size bat- 
teries that have a continuous- 
use life of 48 hours, the company 
said. 

The Atari machine runs an 
operating system  ''adapted" 
from DOS 2.11 and uses a 4.9- 
MHz 80C88 microprocessor. Its 
screen only provides a 40-col- 
umn,  eight-line 
LCD, but its win- 
dow function en- 
ables users to ac- 
cess any portion 
of a virtual 80- 
column, 25-line 
display. Poqet, on 
the other hand, 
trotted out an 80- 
character.by 25- 
line display with 
resolution of 640 
by 200 pixels, 
compared with Atari's 240- by 
64-pixel resolution. 

Both companies said their 
systems can be connected to 
desktop PCs for file transfer and 
bundled in various applications in 
read-only memory. Poqet also 
introduced a portable 1.44M- 
byte floppy disk drive powered 
by four AA batteries that the 
company said will operate for 25 
hours at a 2096 utilization rate. 
The Poqet PC includes 512K 
bytes of RAM, and the company 
said it plans to pump up current 
512K-byte RAM storage cards 
with 2M-byte cards next year; 

Poqet's secret is no moving parts 

Atari said it will provide optional 
storage on cards offering 32K, 
64K or 128K bytes of memory. 

Although Poget has not built 
many systems to date, it has big 

plans. Marketing director Gerry 
Purdy said the 19-month-old 
company hopes to sell 300,000 
machines next year. 

Poget’s odds of success are 
increased by the financial back- 
ing of Fujitsu Ltd., which owns 
3896 of the company. Additional- 
ly, Fujitsu is working on a Japa- 
nese-language version of the 
product and can ensure a steady 

component supply in the event of 
a RAM chip shortage, Poqet 
President Stan Prodromou said. 

Early evaluators seemed 
ready for the Poget PC. One po- 
tential customer is Amdahl Corp. 
— in which Poget backer Fujitsu 
has a 49% share — which is con- 
sidering arming its national sales 
force with the portable. “We 
have laptops now, but they’re of- 
ten so cumbersome that they are 
frequently left behind," said Lin- 
da Fadden, manager of market- 
ing systems. “We’re looking for 
true portability, and Poqet may 
have something here." 
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NET ON THE OL 

Cultice Bv Dick 

When Was asked to do an article 
on networking the QL, little was 

Known about the subject in our 

club. So one Sunday afternoon a few 

members got together and tried it, 

but with little success. І should 
say попе at all. Many crashes and 
untriendly diagnostics were seen 

that afternoon. So that you do not 
have to go through the same thing, 
here are a few tips. 

4 

started. Make up cables 

wire and miniature 

phone plugs. 3 would be enough. One 

6', one 10' and one 20'. Also 
Toolkit II is required. Only one of 
any device type is needed as any QL 

can now use anyother QL's device. 

Getting 

using speaker 

Set up your QL, insure everything 
is operating OK and follow these 

instructions. Using one of those 
new cables, or the one comming with 
the QL. connect your QL to another 
one via the networking jack located 
on the right rear. There are two 

jacks and either is ok. Here we 

made our mistake. We connected the 
second cable, back to the first to 
complete the loop. This 
disconnected the pull down 
resistors in the circuit. Use only 

one cable between each machine, 
with the end machines having one 
empty jack. This gave a resistance 
about 160 onms across the cables. 

Count off. —- Every QL must have 
unique net number. QL‘s with s's 
from 1 to 8 can be used as FILE 
SERVERS. If a QL is to control a 
device it must be a FILE SERVER. 

Toolkit II must be on before 

the following commands. 
using 

OK? Gere is your first command: 

NET station # «ENTER» 

Station number is the unique 

number asigned to the QL. 
net 

The next command is to be done only 
if you want the QL to be used as a 
FILE SERVER. The command is: 

FSERVER «ENTER» 12 

is only used after the 

Any station may use 

connected to a FILE 

includes disk drives, 

micro drives, ram discs, printers. 

monitors. ete. Stations that are 

Servers may access other servers in 
the net. 

This command 

NET command. 

any device 

SERVER. This 

Here are a few commands that can be 

used to access a server. NET 2 is 

a server with a disk drive. Net 3 

is a server with a printer. 

LOAD n2 flpl filename - This will 
load a basic program from NET 2 
disk drive 1 to tne station the 

command came from. 

WCOPY mdvi to n2 flp2. - This 
will copy all files from micro 

drive 1 of the station to disk 
drive 2 of NET 2. 

SAVE n2 flpi myprog - Save the 
Program from the station requesting 
to NET 2. 

COPY myprog to n3 prt - Print the 
Program in the requesting station 

using the printer in NET 3. I have 

not tried this but it should work. 

You will be able to catch on to the 

form using these commands. 
Specifying а double device such as 
n2 and (prt, scr or flp) will 
usually work. There are times when 

a comma (,) may be used instead of 
an underscore ( ). Try a few to get 
the feel of the syntax of each 
statement. 

Most of the commands are given on 

page 34 of the "concepts" section 

of the QL users manual. There are 

more commands that work in Toolkit 

II. Commands working in background 

such as the print spooler can be 

used. When these commands are used. 

the server can be used for other 
Processing. 

NET is easy to use and can be fun. 
Share with another station. 



Flat color display here 

YORKTOWN HEIGHTS, N.Y. – 

IBM engineers and scientists are 
working on a prototype color flat 
panel computer display that is 
larger and clearer than any de- 
monstrated so far. 

With a screen density of over 1.5 
million color dots, the experimen- 
tal 14-inch diagonal IBM panel 
has greater resolution than most 
current color computer displays, 
IBM scientists say. Images can 
change on the screen fast enough 
for animation, and the backlit 

IBM's experimental color flat 

panel computer display. 

screen is readable in strong light. 
The 1.5-inch thick panel can 

display up to 16 colors. Images 
have high contrast (contrast ratio 
between high and low of better 
than 20 to 1) and the screen re- 
mains visible and legible even from 
acute angles — an important con- 
sideration for laptop/portable. 

The project is a joint effort be- 
tween IBM in Japan and Toshiba 
Corp., and the IBM Research Divi- 
sion. The screen is actually con- 
trolled by an array of more than 1.5 
million transistors. 

REDMOND, Wash. — Advanced 

Products & Technologies has 

introduced the Voice Explorer, a 

computer that supports voice recog- 

nition and language processing. 

This hand-held unit can recog- 

nize thousands of pre-programmed 

spoken phrases and sentences; it can 

also output known phrases in syn- 

thesized voice. The device can be 

used as a standalone computer for 

such applications as a portable lan- 

guage translator (with special soft- 

ware). Or it can be used to activate 

and store data in a remote computer 

by voice rather than keyboard. 

Advanced Technologies’ Voice Explorer 
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The Voice Explorer can address 

up to four megabytes of memory, 

and the company says it has more 

eight- and 16-bit processors than an 
IBM PC-class machine. It has its 

own operating system, specially de- 

signed software and custom proces- 

sors. The unit comes with AC 

adapter and rechargeable battery. It 

features a liquid crystal display 

(LCD), screen resolution of 160 x 

128 pixel and RS232 communica- 

tions. The unit has a suggested list 

price of $3,000 (U.S.). 
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German hackers prosecuted 
Three years after alleged forays into government, defense con- 
tractor and university computers in the U.S. and other coun- 
tries, West Germany has indicted three men on espionage 
charges. The men, two of whom are in custody, are charged 
with passing information to the KGB, the Soviet intelligence 
agency. Their activity was detected in 1986 by then-Universi- 
ty of California at Berkeley computer researcher Clifford Stoll, 
who kept records of the break-ins over Internet and set a com- 
puter trap for the hackers. 

Sec. 342.1. Unauthorized use of com- 
puter. — (1) Every one who, fraudulently 
and without color of right, 

(a) obtains, directly or indirectly, any com- 
puter service, 

(b) by means of an electromagnetic, acous- 
tic, mechanical or other device, intercepts 
or causes to be intercepted, directly or 
indirectly, any function of a computer 
system, or 

(c) uses or causes to be used, directly or 
indirectly, a computer system with intent 
to commit an offence under paragraph (a) 
or (b) or an offence under section 387 in 
relation to data or a computer system 

is guilty of an indictable offence and is liable 
to imprisonment for a term not exceeding ten 
years, or is guilty of an offence punishable on 
summary conviction. 

(2) In this section, 

*computer program" means data represent- 
ing instructions or statements that, when exe- 
cuted in a computer system, causes the com- 
puter system to perform a function; 

“computer service” includes data processing 
and the storage or retrieval of data; 

“computer system" means a device that, or 

CANADA 

CRIMINAL CODE 

R.S.C. 1985, c. C46 
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a group of interconnected or related devices 
one or more or which, 

(a) a contains computer programs or other 
data, and 

(b) pursuant to computer programs, 

(i) performs logic and control, and 

(ii) may perform any other function; 

"data" means representations of informa- 
tion or of concepts that are being prepared or 
have been prepared in a form suitable for use 
in a computer system; 

"electromagnetic, acoustic, mechanical or 
other device" means any device or apparatus 
that is used or is capable of being used to 
intercept any function of a computer system, 
but does not include a hearing aid used to 
correct subnormal of the user to not better 
than normal hearing; 

“function” includes logic, control, arithme- 
tic deletion, storage and retrieval and commu- 
nication or telecommunication to, from or 
within a computer system; . 

“intercept” includes listen to or record a 
function of a computer system, or acquire the 
substance meaning or purport thereof. 

(1985, c. 19, s. 46.) 



SecurePhone 

from Oylink 

now available 

SUNNYVALE, Calif. — Cylink 
Corp. has introduced the Secure- 

Phone voice encryption unit. The 

SecurePhone connects to any 

standard touchtone telephone and 

protects sensitive conversations 

over public telephone, microwave 

and satellite networks: It is availa- 

ble immediately. 
The SecurePhone combines the 

latest signal processing and en- 
cryption techniques into one com- 
pact unit. It can operate full-du- 
plex in both secure and clear 
modes, and is easy to use. The pro- 
duct is controlled by the telephone 

connected to it, and it is small 
enough to fit easily under the tel- 
ephone or in a briefcase for protect- 
ing calls placed from remote tele- 
phones. 

When the SecurePhone is 
Switched to the secure mode, a 
patented voice coding technique is 
used to compress the voice signal 
into a 2400 bps digital sequence. 

The coded voice is then digi- 
tally encrypted using either the 
U.S. government certified data en- 
cryption standard or Cylink's pro- 
prietary encryption algorithm. 

Artificial intelligence puts 
Voyageron a smooth course 

The Voyager 2 spacecraft's rendezvous 
with Neptune, billions of miles away, pro- 
duced more than pictures of the planet's 
rings. An artificial intelligence program 
designed to help those monitoring the 
flight operated as planned. 

The program, called Spacecraft Health 
Automated Reasoning Prototype, or 

SHARP, is likely the largest such 
program in existence with 400,000 
lines of code. It was built during the 
last three years by eliciting the 
knowledge of human monitors and 
crafting a set of rules to relate to hy- 
potheses, according to Richard 
Doyle, supervisor of the lab's AI 
group. “The major part was getting 
knowledge out of the engineers' 
heads and into a form the computer 
can use,” Doyle said. 

SHARP was fired up about a 
month ago in parallel with the time- 
honored method of monitoring the 
spacecraft. The traditional way of check- 
ing the craft — making sure it operates as 
planned and diagnosing any problems — 
is done on six consoles with operators ob- 
serving each monochrome screen as well 
as poring through thick, repetitive read- 
outs of the condition of the spacecraft's 
equipment. What is not shown on the 
monitors must be filled in by the opera- 
tor's knowledge. 

Except for power outages, the SHARP 
program is running, according to Mark 
James, cognizant engineer working on the 

AP/WIDE WORLI 

Neptune and some of its features as seen 
by Voyager 2 

project for the Jet Propulsion Laboratory 
in Pasadena, Calif. “It’s an order of mag 
nitude of improvement over what they've 
got," James said. 

While the human monitors are not уе! 
relying on SHARP, the program ha: 
found two problems. When SHARP wa: 
first employed, it found a receiver tha: 
was not locking in on data. “It detected it 
but didn't find a solution," James said. He 
said that SHARP also found a receive: 
noise problem that was undetected by the 
human monitors. 

The SecurePhone uses a fully 
automatic, public key manage- 
ment system which eliminates the 
hassle of transporting and manag- 
ing the keying material. 

After encryption, the digital 
voice is sent via an internal modem 

which provides reliable com- 
munications even under high error 
rate conditions. 

The single unit list price for the 
SecurePhone is $3,500 (U.S.). 
There is a reduced price for volume 
ordered. 
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High-tech weapons, low-tech GIs 
ged hole in the side of the Stark 

irc ALE and brought the lives of 37 sail- 
————M———— — ors toa fiery and violent end. 
On a drowsy spring evening two The lingering distaste from 
years ago, a sailor manning the 
contro| room deep within the million warship, coupled with the 
bowels of the frigate USS 
Stark was monitoring 
the screen of a sophisti- 
cated radar system that 
was designed to pinpoint 
and alert the operator to 
nearby objects in the wa- 
ter and airspace off Bah- — $50 
rain. 

quoise waters of the Per- 
sian Gulf slapped йу 8% 
against the ship, an Exo- E 
cet missile fired from an 
Iraqi jet rocketed neatly 
above the waves and 
straight at the vessel. 
The missile slipped swift- 
ly through the radar’s de- 
fensive net, carved a jag- 

“When the computer goes 
down on the B-1 [bomber], you 
can’t tell what’s wrong with it. 
And if the computer on the B-2 
goes down, you don’t crank en- 
gines, you don't taxi, you don't 
fly. I’m not sure that's too 
smart," Dilda said. 

While West Pointers are not 
yet strutting to a voice-synthe- 
sizing computer, most observers 
agree that computer-based tech- 
nology will be as important to 
the soldier of the 1990s as a bay- 
onet was to the Marine of 1942. 
Computer technology already 
plays a crucial role in weapons 
ranging from M-1 tanks to Navy 
diving suits. And the Stealth 
bomber, at more than $500 mil- 
lion per plane, will be one of the 
most sophisticated computer- 
based weapons ever produced. 

Critics say many of these bud- 
get-draining armaments are sim- 
ply not living up to their hype. 
“Much of the technology is in- 
herently unreliable because it 

hasn't gone through extensive 
testing, it's often difficult to re- 
pair, and when it breaks, it tends 
to have rather catastrophic ef- 
fects," said Gary Chapman, ex- 

the debacle on-board the $300 

more recent congressional fight 
over the enormously expensive 
Stealth B-2 bomber, highlights a 
dark side of the Pentagon's in- 
creasing integration of high-tech 

‘SOURCE: ELECTRONICS INDUSTRY ASSOCIATION 

In the chips 
Despite recent moderation because of budgetary 
pressures, Defense Department spending on electronics 
has made a big jump since the start of this decade 

While the warm tur- “e 9» | 7] 

(in billions) 

ecutive director at the Palo Alto, 
Calif.-based Computer Profes- 
sionals for Social Responsibility. 

Reports ranging from a B-1 
bomber crashing when it hit a 
pelican to the embarrassing Di- 
vad project — a computer-oper- 
ated anti-aircraft gun that once 
identified a rotating latrine fan as 
the closest threatening target 
— have initiated brass-filled in- 
vestigative hearings. Additional- 
ly, Air Force Col. John Boyd has 
repeatedly challenged the “gold 
plating" of weapons with exces- 
sively costly gadgetry that con- 
stantly breaks down. 

The trouble is, the military 
culture may already be too infat- 
uated with leading-edge devices 
to ever turn back. While the hu- 
man mind has never been at a 
lossfor improvements in the way 
people kill one another — ma- 
chine guns, nerve gas, napalm 
and nuclear weapons all stand as 
testaments to thinking as inven- 
tive as it is diabolic — the Penta- 
gon's commitment to computer 
technologies is too deep-seated 
tobe changed easily. 

During World War II, analog 
computers helped anti-aircraft 
guns track high-speed bombers 

CW CHART: FRANK C. O'CONNELL 
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weapons into its war machine. 
Despite the invest- 

ment of huge amounts of 
training time, effort and 
money, some critics ar- 
gue that today's super- 
sophisticated armaments 
have become so compli- 
cated that they have out- 
grown the ability of sail- 
ors and soldiers to use. 
them effectively. 

“We're becoming 
overly dependent on 
computers,” said Gen. 
Larry Dilda, deputy chief 
of staff at the Air Force 
Communications Com- 
mand at Offut Air Force 
Base in Bellevue, Neb. 

and V-1 rockets aimed at the 
UK. In Vietnam, computers be- 
came essential to the U.S. mili- 
tary’s method of waging war by 
feeding endless streams of data 
from intelligence reports into 
huge banks of computers in Sai- 
gon and Nha Trang. 

Those trends do not appear to 
be diminishing. For most of this 
decade, the armed forces bene- 
fited from the greatest peace- 
time buildup in the history of the 
U.S. At its peak, the money 
spent for military research hit 
$40 billion annually, or nearly 
65% of all federal money target- 
ed for research and develop- 
ment. 

Much of that cash has gone 
for high-tech weapons. The Cen- 
ter for Defense Information in 
Washington, D.C., reports that 
the Pentagon’s electronics pro- 
curements have more than tri- 
pled since the beginning of the 
decade and now account for 
more than 40% of the military’s 
production costs. 

Soldiers said that when the 
computer-based systems are up 
and working properly, they are a 
welcome addition. Vin Collins, a 
10-year veteran of the Army Re- 

serve who serves as a tank com- 

mander at Fort Devens in Mas- 
sachusetts, said the M60 tank’s 

computer-assisted fire contro! 
unit is one of the machine's best 
features. 

“Automotively, the tank is a 
dog," Collins said. “But the fir- 
ing unit is practically idiotproof, 
and it makes our job a heck of a 
lot easier." 

Collins noted, however, that 
problems sometimes occur when 
less-experienced soldiers take 
the word of on-board computers 
as gospel, sometimes even rely- 
ing on computer-generated tra- 
jectory and firing-distance infor- 
mation that is clearly contradic- 

- tory to what the soldier can see 
from the tank’s viewing ports. 

Sophisticated technologies 
have also been assigned the job 
of safeguarding ^ weapons. 
Stunned by incidents such as 
finding Stinger anti-aircraft mis- 
siles in Iranian hands, the De- 
partment of Defense is reported- 
ly investigating a method that 
"would require a personal identifi- 
cation number to fire the missile, 
thus preventing its use if it were 
stolen or fell into enemy hands. 
In addition to making the weap- 
on inoperable, a satellite could 
also track a code transmitted 
froman installed chip and disable 

the unit. 
The Department of Defense 

has also integrated computer- 
based strategic planning into the 
grander defensive picture, but 
they have often met bitter resis- 
tance on that front. Last year, 
the Congressional Office of 
Technology Assessment said the 
large fault-tolerant battle man- 
agement software package 
needed for the proposed Strate- 
gic Defense Initiative was so 
complex that the chances of it 
experiencing a “catastrophic 
failure" during its first real war 
test were great [CW, June 13, 
1988]. 

The agency countered such 
distrust with a more decentral- 
ized strategy called “brilliant 
pebbles," in which most of the 
computer processing would oc- 
cur on-board thousands of space 
satellites about the size and 
shape of an overweight first- 
grader: three feet tall and 100 
pounds. 



The weakest link 
However, some critics say the 
military is overlooking one im- 
portant point. "The weapons 
might be the most advanced 
thing going, but the designers 
forget the weakest link in the 
chain — the human operator," 
said Steve Kosiak, an analyst at 
the Center for Defense Informa- 
tion. “То the Pentagon, high 
technology often translates into 
complicated technology." 

Some Army officers claim it 
can take a soldier 20 hours per 
week just to stay familiar with 
the scores of instructions needed 
to point computer-guided artil- 
lery pieces. 

Similarly, weapons specialists 
claim it takes more than two 
years to learn how to operate 
RCA Corp.'s Aegis system. The 
complex Aegis, a network of ra- 
dar antennas, computers and 
missile-firing devices designed 
to protect large ships, blasted an 
Iranian airbus out of the sky in 
July 1988 [CW, July 11, 1988] af- · 
ter the crew mistakenly identi- 
fied the 117-foot civilian jet as a 
62-foot F-14 jet fighter em- 
ployed by the Iranian air force. 

Although the crew of the USS 
Vincennes reportedly claimed 
that the Aegis tracking compo- 
nent showed the plane descend- ̀  
ing in its direction — in contra- 
diction to other sightings that 
showed it climbing — the Penta- 
gon subsequently blamed the di- 
saster on human operator error. 

Military officials contend that 
those problems are being ad- 
dressed aggressively. At the 
U.S. Military Academy at West: 
Point, heavy emphasis is put on 
becoming technologically nim- 
ble. But instruction goes beyond 
rote memorization. Chief of Aca- 
demic Computing Maj. Robert J. 
Schuett said young cadets are 
taught that they should treat the 
computer as a tool, not as an offi- 
cer-in-command. 

“One of our most critical les- 
sons is teaching our cadets when 

to rely on a computer’s informa- 
tion and when to analyze the sit- 
uation on your own,” Schuett 
said. “We don’t want to teach 
the cadets to be intimidated by 
it, because if they start using it as 
acrutch, we're in trouble.” 

However, a soldier’s reliance 
or nonreliance may be a moot 

get the message across. 

balloons. 

during week-long war games. 

|. Zeroing in on fiber 
ne important target for Defense Department dollars 
is communications. Whether it is a five-star general 
calling down orders or an airborne missile receiving 
them, the military is relying heavily on fiber optics tO ; 

The military has found a lot to like about fiber optics. The | 
signals are difficult to tap because they do not radiate andare | 
not susceptible to data corruption from high-noise environ- ; 
ments such as the operation of nearby heavy electrical machin- | 
ery. In the early 1990s, analysts predict, fiber optics will be | 
found everywhere, from the sea floor — where they will be | 
used to string together hydrophonesthatlistenforsubmarines : 
— to the stratosphere, where they will hang from surveillance | 

Portable local-area networks have also crossed the Penta- 
gon's sightlines. The Second Marine Division in Fort Pickett, 
Va., for example, has used a portable 10net Communications, 
Inc. LAN for electronic mail and planning military strategies 

AN 
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point when faced with the task of 
simply operating technically so- 
phisticated armament. The Stin- 
ger anti-aircraft missile is often 
cited as one of the most confus- 
ing weapons around. To operate 
the weapon, the gunner must 
complete 18 steps, some of 
which are complex, and make 
rapid decisions about the type of 
aircraft being fired on. All this 
must occur in the confusion and 
heat of battle. 

Other weapons may simply be 
too clever for their own good. In 
theory, a surface-to-air missile is 
incredibly accurate because it 
can pick up on subtle clues to find · 
and destroy the enemy. But if 
these same clues are changed, it 
can be alarmingly easy to dis- 
able. A 79-cent roll of aluminum 
foil, for example, when cut into 
small ribbons and released from 
an aircraft or ship, may be 
enough to befuddle the radar 
tracking system on a missile of- 
tencosting upwards of $50,000. 

Because the list of the Penta- 
gon's high-tech goof-ups is long, 
the Defense Department has be- 
gun to seriously investigate the 
use of artificial intelligence. Ob- 

МОЕМ ~ 

servers noted that if these ef- 
forts pick up, developers are 
sure to follow closely behind. As 
Gary Martins, former manager 
of advanced software research 
and development at Rand Corp., 
put it, "When the Department of 
Defense takes a big bag of money 
and paints “АГ on it, this instant- 
ly creates a lot of believers in ar- 
tificial intelligence." 

Unfortunately, this does not 

create a working technology. 
Critics contend that war is kalei- 
doscopic, filled with constantly 
changing, unexpected and con- 
fusing situations that some feel 
cannot be completely satisfied 
by mathematical formulas or set 
rules. 

Nevertheless, the debate 
over how much technology is re- 
quired for the average fighting 
soldier to do his job effectively is 
likely to go on as long as war 
does. “This is one issue that is 
not going to go away," Schuett 
added. “Our job right now is to 
equip the soldier rather than 
man the equipment. If we suc- 
ceed there, half the battle is al- 
ready won." 

| READY, ом актошс эша wa f 
COORDINATES, INTERLOCK LASER PLOTTING FLAP - 

т PROGRAM, „PESEN LAND/AIR RADAR TRACKING ` 
MANIFUAER TRANSLATION CONTROLLER 
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Computers help police fight crime 
by Suzanne Wintrob 
Computing Canada 

TORONTO - Walking up and 
down the trade show aisles of the 
annual International Association 
of Chiefs of Police conference 
can be a real eyeopener. 

Amidst the combat gear and 
Smith & Wesson displays, the 
shooting ranges and Uzi sub- 
machine guns, the United States 
Marines and the International As- 
sociation of Women Police, are 
the latest in law enforcement 
software and hardware. 

The 94th annual conference 
was held recently at the Metro 
Toronto Convention Centre, 
where 9,000 delegates from more 
than 60 countries got a chance 
to see the newest advances in 
police technology, ranging from 
heavy artillery to computer-aided 
dispatch systems and com- - 
puterized composite sketching. 
Among the 600 exhibitors at 

the show, the majority of whom 
were based in the United States, 
were several companies demon- 
strating systems that put color 
mug shots on a computer screen. 

Compu-Color, a data imaging 
system from Iowa-based ASI 
Computer Systems Inc., elimi- 
nates the need for victims to 
search through pages and pages 
of mug shots for anyone who re- 
sembles their assailant. 

Instead, the system allows an 
officer.to input information sup- 
plied by the victim and narrow 
the search down to a short list 
of suspects within seconds. The 
search can be narrowed even 
further by looking at active or 
closed files or specific neighbor- 
hoods. 
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Once the data is collected, a 
color image of the potential sus- 
pect showing front and/or side 
views is displayed on the com- 
puter screen. The system even al- 
lows the victim to view a line-up 
of suspects on the screen. Hard ` 
Copy can be retrieved from a 
color video printer. 

Sales manager Michael Ott 
says Compu-Color, which had its 
debut at the conference, differs 
from similar systems displayed 
atthe show because "we use laser 
disk and we run on the IBM PS/ 

The Fingermatrix remote ac- 
cess network: 

2 
The price of the package is 

$40,000 (U.S.) and comes with 
an IBM PS/2 with 13- or 14-inch 
color monitor, an optical laser 

disk, a color or black-and-white 
video printer and a video camera. 
A similar system was dis- 

played by Massachusetts-based 
International Optical Telecom- 
munications Inc. 

HUGHES COMES UP WITH A ‘LIGHTNING ROD’ FOR SPACE 

Engineer Glenn Elion says the 
system, called Video ID, is not 
just the only system designed by 
police detectives and district at- 
torneys, but it is the only one 
in the world that has been used 
successfully from the initial 
stages in the police department 
to the final stages of a court ap- 

ce. 
Video ID, which is in use in 

Boston’s police department, 
costs $50,000 (U.S.). If net- 
working, cost of the hardware 
alone is about $20,000. 

Visatex Corp. of California 
was at the conference to display 
Compusketch, a computerized 
system that generates composite 
sketches of suspects. 

Boasting an “in-your-own- 
words description”, the system 
takes a victim’s information and 
creates a sketch (as opposed to 
a color image) on the computer 

“screen. A hard copy can be made 
ona printer. 

The system, which requires no 
artistic ability to use, can produce 
almost endless variations of a 
face. For example, it can gener- 
ate 85,000 types of eyes and 

14,000 different types of noses. 
Engineer Steve Williams says 

that the Santa Barbara, Calif. 
police department "swears by" 
Compusketch. He adds that one 
victim burst into tears when she 
saw a final sketch of her attacker 
based on her description. 

Compusketch software costs 
$3,500 (U.S.) and is available for 
use on Apple and IBM com- 
puters. 

At another booth, police forces 
were introduced to a method of 
taking fingerprints without in- 

king and rolling fingers. 
The Fingermatrix Veridex 

Z3000, created by: Fingermatrix 
Inc. of North White Plains, 
N.Y., scans the ridges in fingers 
to create laser-generated finger- 
print cards. Highly sensitive opti- 
cal scanning equipment “reads” 
the finger and converts the image 
into digitized data. 

The system has slots for three 
different finger sizes, leaving 
enough room in each slot for an 
officer to hold the suspect's 
finger in place if he or she resists. 
The system can do a nail-to-nail 
and tip-to-tip scan, making the 
process as complete as a rolled 
ink print without the risk of 
smudging. 

The Santa Barbara police de- 
partment is already using the sys- 
tem, which has a base price of 
$35,000 (U.S.). The FBI in 
Washington, D.C. is currently 
testing it. 

Another new product, which is 
already in use in police depart- 
ments in Massachusetts and 
South Carolina, is a video camera 
that mounts оп a patrol car's. 
windshield. 
By wearing a wireless remote 

microphone that works as far 
away as 150 feet, the officer can 
make audio and video recordings 
of everything from routine traffic 
stops to roadside arrests. 

Thomas Harris, marketing di- 
rector of 1075 Inc. of Lake Mary, 
Fla., says thatthe $3,800 (U.S.) 
system, called the Observer, is 
the only one of its kind that uses 
VHS format. He adds that 8mm 
format "cannot take the wear and 
tearthat a police car can take." 

Harris says he is actively look- 
ing for a Canadian distributor. 

ow do you counter the buildup of electrical charges on spacecraft? With a 
lightning rod, of course. But that brings up another question: how do you 

ground a lightning rod in space? The answer, from GMHE/Hughes Aircraft 
Co. scientists working at the Research Laboratories in Malibu, Calif., is to use 
a self-contained on-board generator to emit ions and electrons. They envelop 

the spacecraft in а neutralizing conductive plasma cloud that grounds the 
vehicle. Hughes calls the concept Spaceclamp because it effectively holds, or 
clamps, to near zero the spacecraft surface voltages that have the potential to 

zap computers and avionic packages. Hughes researchers have just deliv- 
ered the system to the Air Force Geophysics Laboratory at Hanscom Air 
Force Base, Mass., after five years of development. o 
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Computer Languages 

One might ask, "Why can't we just communicate with a computer in plain 
English and have that as our computer language?" Of course the earliest 
computers had neither the speed nor the memory capacity to analyse ordin- 
ary English much less come up with a response as more recent attempts at 
producing such a computer have shown, No, at the beginning, it was just 
good enough to be able to feed in a few formulas and get a decimal fraction 
answer so that scientific problems could be solved without longwinded and 
tedious machine language programming. And FORTRAN (FORmula TRANslation) 
invented by IBM's J. Backus in the mid-50's performed this function admir- 
ably and is still in use today by engineers and scientists, BASIC in fact 
drew its fundamental features from those of FORTRAN. 

Later, business data processing using non-computer punched card equip- 
ment was computerized largely by IBM and another attempt at producing a plain- 
er, easier language was made with COBOL's invention, COBOL was a business 
oriented but general purpose language. COBOL stands for COMmon Business 
Oriented Language. It is still used in government and business mainframe 
(large, standard computers like the IBM 360) computer departments. | 

Another batch of languages came from the universities as an attempt to 
make a perfect introductory language for computing science students, From 
this came BASIC (Beginners! All-purpose Symbolic Instruction Code) in the 
U.S. and Pascal (named after the philosopher Blaise Pascal and thus not all 
capitals in spelling) by the European Nicholas Wirth. Both languages have 
found practical uses outside the school environment which overshadowed their 
original educational purpose, 

Attempts to make a language that produced faster programs resulted in 
C Language (designed in order to be used to write the operating system Unix). 
The somewhat cryptic designation C resulted because two previous attempts 
produced A Language and B Language (the latter sold in a version to run on 
the Sinclair QL interestingly enough). Prof. Wirth has also gone on to 
work on Modula now in its second reincarnation (Modula-2) and it is said to 
run with the speed of C Language but be much easier to understand and debug 
when seen in the form of a written program, It may out do his Pascal, 

` Attempts to write programs incorporating artificial intelligence have 
resulted in the language LISP (LISt Processing) in the U.S. and PROLOG in 
Europe, the latter being the more recent invention by about ten years. 

After the U.S. Defence Department decided to standardise its computer 
programming so that its many computer systems could more easily be made 
compatible and a program written in one language for one CPU wouldn't need to be 
thrown out when another CPU using another language replaced it, the remedy 
was Ada. Named after a person,the friend and co-worker of an early mechanical 
computer designer Charles Babbage, Lady Ada Lovelace, 

FORTH has come and gone with interest of its zealous proponents declin- 
ing. PI/1 (Plain Language or Programming Language?) is used on some main- 
frames and is similar to BASIC but more complicated. APL described as the 
possible native language of Martian mathematicians because of the difficulty 
that ordinary mortals have in understanding it has been limited too by the 
need for special characters and thus often a special Keyboard or overlay for 
an ordinary keyboard, It was promoted by the computer programming/ consult- 
ing firm IP Sharp in the 1970's. 

The modern trend has been to use special purpose languages or programs 
with a language-like programmability (depending on how you look at it these 
are two sides of the same coin or program). Examples of this are DBase III, 
Lotus 1-2-3 (a spreadsheet for financial calculation) and a number of other 
languages for statistics in the social sciences to specific fields of engin- 
eering design and technical work. Also database query languages some mimic- 
ing certain sentences in English can also be considered similar in nature. Df 
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NOT-SO-FAMOUS COMPUTERS 
While one tends to think of computers in terms of IBM, DEC (Digital 

Equipment Corp.) and the personal computer makers from Apple to Zenith, 

there have always been a host of also-rans in the business, right from 

the start when the big computers were by IBM and the 'seven dwarfs'— 

Burroughs, Sperry, Univac, NCR, Honeywell etc. So in this article in the 

"Famous Computers" series letS take an overview of the not-so-famous models. 

Perhaps one of the reasons for IBM's overwhelming sucess іп the early 

days of computers was the fact that IBM merely computerized a well estab- 

lished non-computer punched card data business, well backed with manuf- 

acturing and financing facilities as well as an international sales force. 

This was based on the technology of the 80-column punched data card of 

Herman Hollerith of the U.S. Bureau of the Census, and goes back to the turn 

of the century. IBM took this business and governement data processing 

technology and enhanced it by having the processing done by computer, 

IBM was not first on the computer scene. Computers in Germany, Britain 

and the U.S. used for war work preceded them and Univac was a very early 

computer originator in the U.S. But IBM expanded phenomenally and the other 

early firms merely held their own. 
The first innovation to come after that was the minicomputer, intended to 

offer computer power to monitor scientific experiments and industrial proc- 

esses as well as do technical calculations a field for which the earlier 

standard computers (soon to be called mainframes) were too expensive. 

In addition to the leaders in the industry —DEC, Hewlett Packard, Data 

General and Texas Instrument a number of small firms including Varian Assoc- 

iates (noted for the pre-WWII invention of the microwave Klystron transmittin 

tube) also marketed computers, 
The next threat to IBM came with the plug compatible mainframes, IBM 

mainframe computer clones that were made possible when the IBM 370 operating 

system: landed in the public domain in the 1970's. Amdahl founded by Gene 

Amdahl a former IBM employee, Prime, Control Data and other firms began 

marketing these clones to former IBM customers.at reduced prices, 

A still further proliferation and the biggest to date came with the 

microcomputer, using single chip silicon integrated circuit technology for 

most of the CPU, The MITS Altair, IMSAI, Osborne, Ohio Scientific, Cromenco, 

Northstar, Heathkit, Compucolor and KIM computers were ones that remain today 

as either memories or surplus/used market bargains, The S-100 bus and the 

8008,1ater 8080,1ater Z-80 microprocessors and CP/M operating system were 

tried as early standards in this fast moving field. but have slipped now» . 

Now the action is moving again from small computers to big ones, the 

supercomputers pioneered by Control Data, Cray and Cyber brand names bécame 

familiar and the latest development is the emergence of mini-supercomputer 

makers who offer nearly as good performance at reduced prices often by 

making up computers with many siiicon chíp. microprocessors in parallel, 

(Don't confuse.mini-supers.^ with super-mini's like the VAX 117780 either). 

So it seems that with each development in technology, a market niche 

is created into which a host of start-up enterprises rush with fresh ideas, 

ever fresh engineering talent and the teasing prospect of becoming if not all 

millionaires, at least rapidly richer. And each new opening in the market 

brings a rash of new names to the computer business, some to stay a while 

and others to vanish or change beyond recognition as quickly as they arose. 

So when you are talking to computer people or going over old history 

or technical literature, don't be surprised to find a Varian: minicomputer 

in with the DEC equipment, a Burroughs in with the IBM era, or a Computer 

Automation PDC mentioned in the"Computer Technician's Handbook" (TAB books). 

They are all part of the history of computing's colourful past. 

22 



Skywave laptop-to-satellite link set to go 
by John Eberlee 

Special to Computing Canada 

OTTAWA - A Kanata, Ont. 
communications firm has 
developed a portable device that 
lets users place telephone calls 
from anywhere in the world. 

The device, called an L-band 
briefcase terminal, routes remote 
calls through mobile satellites to 
ground stations in about two 
minutes, according to Peter Ros- 
siter, vice-president of engineering 
at Skywave Electronics Ltd. 

The time is right for mobile 
communications, says Rossiter. 
International organizations have 
allocated the L-band frequencies 
- L5 to 1.6 GHz - for mobile 
satellites. The worldwide network 
INMARSAT (International Mari- 
time Satellite Organization) has 
satellites in place. And MSAT, the 
North American system proposed 
by Telesat Mobile Inc. and the 
American Mobile Satellite Consor- 
tium, should be operating in a few 
years. 

Skywave's invention consists of 
a laptop computer, telephone re- 
ceiver, transmitter and modem 
plus flat-plate microstrip antennas 
that all fit in a large metal brief- 
case. 

The modem uses digital signal 
processing techniques developed at 
the federal Department of Com- 
munications’ Shirley's Bay Re- 
search Centre — near Ottawa – 
and licensed to Skywave. 

To place a call, says Rossiter, 
“You pop up the briefcase lid, at- 
tach antennas and set the termi- 
nal on beacon mode.” 

Users then twist the briefcase to 
lock onto an overhead satellite. A 
high pitched tone heard in the re- 
ceiver indicates maximum signal 
strength. 

Rossiter says it takes just 30 to 
40 seconds to set things up pro- 
vided a clear line of sight exists be- 
tween terminal and satellite. 
During testing last fall in New 

Portable device calls anywhere. 

York, Skywave's engineering team 
had problems finding an area un- 
obstructed by skyscrapers. 

“We eventually chose the top of 
CBS headquarters and the front 
lawn of the United Nations build- 
ing,” Rossiter notes. 

Calls are completed on the 
communications mode setting. 
Users enter telephone numbers 
from the keypad. Satellite ground 
stations then relay calls to their 
final destination. 

Not all stations are equipped yet 
for Skywave’s technology, says 
Rossiter. And some stations are 
still under construction — Tele- 
globe Canada’s plans include a 
station on each coast to comple- 
ment the Shirley's Bay facility. 

Ground stations will eventually 
handle billing details, says Ros- 
siter. “INMARSAT bills now on a 
per call per minute basis. Telesat 
will probably adopt a similar ap- 
proach.” 

He says where calls originate 
should have no bearing on tariffs, 
at least technically. “A call from 
Moscow is essentially indistin- 
guishable from a call from New 
York. The only thing that matters 
is connect time.” 

Skywave expects to mass pro- 
duce its device by the mid 1990s. 
And it hopes to have commercial 
versions available earlier for cer- 
tain users. This strategy involves a 
slight gamble, concedes Rossiter. 

“The earlier we release our pro- 

duct, the more we risk adopting an 
approach that won't be standard,” 
he says. International standards 
for modulation and satellite access 
techniques have yet to come. 

“It’s a question of balancing 
the advantages of getting there 
early or waiting while standards 
are defined and the competition 
turns fierce. Skywave, as a young 
company, obviously sees the wis- 
dom of marketing early." 

Rossiter believes the L-band ter- 
minal, like other communications 
innovations, has considerable 
market potential. 

“Everybody wants to communi- 
cate on the move now,” he says. 
“Having a phone on your desk is 
just not good enough — witness 
the rise in cellular radio, nation- 
wide paging and cordless tele- 
phones.” 

Executives on vacation, 
journalists, diplomats, mining ex- 
ploration camps, forest fire fight- 
ers and truckers represent ideal 
markets, he speculates. 

“Truck drivers want to com- 
municate to cargo owners in dis- 
tant cities,” he argues, “especially 
when mechanical problems like a 
freezer system malfunction 
occur.” 

Rossiter says commercial ver- 
sions of the L-band terminal will 
combine portability with flexi- 
bility. The complete assembly, 
eventually costing $5,000 to 
$10,000, will weigh about 24 Ibs 
and run on automotive or AC bat- 
teries. “And it will be rugged 
enough to survive the automotive 
environment. That means 
withstanding vibrations, shocks, 
battery level fluctuations and an 80 
to 90 degrees Celsius temperature 
range.” 

Five-year-old Skywave Electron- 
ics received financial support from 
the Department of Communica- 
tions and the Department of Re- 
gional Industrial Expansion. 
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REPAIRS 

Dan Elliott will perform the following repair services: 

1. The following items will be repaired for $5.00 each 

plus parts: TS1000/ZX81, 16K Rampak, any Memotech 

module. 
2. The following items will be repaired for $10.00 each 

plus parts: TS1500, TS2040, TS2050, PC8300, 7Х80, 

Z-SIO 
3. The following items will be repaired for $15.00 each 

plus parts: TS2068, SPECTRUM, A&J Microdrive, Larken 

2068 FDI, Cumana FDI, Larken 1000 FDI, CST FDI 

4. The following items will be repaired for $25.00 each 

plus parts: Sinclair QL 

For repairs ог  modifications/upgrades to add-on 

modules, printers, monitors, or other computerized 

equipment not listed above - write for a price quote. 

Service is also available for Commodore, Coleco, and Т! 

computers. 

Most repairs will be completed and returned in 4-6 
weeks. Upgrades, modifications or problem cases mau 

take longer. Notification of extended repair delaus or 

excessive costs will be sent. 

The minimun service charge will be $5.00 per unit 

serviced regardless of the circumstances. 

For repairs, please use a seperate sheet of paper to 

describe in detail the problem you are encountering and 

whether or not the problem is intermittent. List any 

software or hardware that are associated with the 

problem. Also list any modifications that have been 

done to the equipment. 

For upgrades, please enclose or specifu the magazine 

article or other source of information for doing each 

upgrade. 

CAREFULLY pack and ship the equipment via UPS or 

parcel post. 

+++ DO NOT SHIP IHE POWER SUPPLY WITH THE 
EQUIPMENT жя 

DAN ELLIOTT 
RT 1, BOX 117 
CABOOL, MO 65689 
U.S.A. 

Phone evenings Sunday thru Thursdau: 314-739-1712 

Phone weekends: 417-469-4571 
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The Vancouver Sinclair Users Group has been in existence since 
1982. We are a support group for the owners and users of all 
SINCLAIR and TIMEX computers. 

Pres:- Gerd Breunung PH#(604) 931-5509 
V/Pres:- Glenn Read 
Sec:- Harvey Taylor 
Treas. & N/L Editor:- Rod Humphreys 
МЛ, Publisher:-- Rusty Townsend 

Our membership dues are only $15.00/year and may be sent to the 
Treasurer: 

Rod Humphreys 
2006 Highview Place 
Port Moody, B.C., V3H 1N5 

Members of VSUG receive a monthly issue of ZXAppeal - our 
newsletter. 

ZXAppeal accepts advertising. Our **PREPAID** rates are: 

$10.00 — full page 
$8.00 — 1/2 page 
$5.00 — 1/4 page 

ZXAppeal is distributed to approx 30 other T/Sinclair User Groups 
throughout North America as well as overseas via the NETWORK. 
NETWORK correspondence may be directed to the Editor at the 
above address. 

Copyright of all articles appearing in ZXAppeal is retained by the 
author with the understanding that other T/S User Groups may 
reprint any article appearing in ZXAppeal provided credit is given to 
the author and VSUG. 


